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(57) Abstract 

The invention relates to a method for data transmission between communication devices in a communication networic, in which 
method a data transmission connection is set up between a first communication device and a second communication device. In the method 
of the invention, parameter data cm the multimedia properties of the first communication device is transmitted from the first communication 
device to the communication network, and the parameter data is transmitted in the communication networic to the second communication 
device. According to an advantageous embodiment of the method, the multimedia information to be transmitted to the first communication 
device, such as graphic, audio, video, or presentation formal information, is converted in the second communication device on the basis of 
the parameter data. 
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DATA TRANSMISSION BETWEEN COMMUNICATION DEVICES IN A 

MULTIMEDIA SYSTEM 



The present invention relates to a system in data transmission between 
communication devices in a communication network as set forth in the 
5 preamble of claim 1 . The present invention relates also to a mobile sta- 
tion as set forth in the preamble of claim 10. Further, the present inven- 
tion relates to a communication device as set forth in the preamble of 
claim 1 1 . 

10 The number of mobile stations, such as mobile tenninals and particu- 
larly personal portable mobile phones in use has constantly increased. 
These devices operate in a modem public land mobile network (PLMN) 
based on a cellular network, such as the standardised GSM system 
(Global System for Mobile Communications) as well as the GSM 1800 

15 and PCS 1900 systems. Also, network operators endeavour to develop 
their sen/ices offered to users of mobile stations. Such a service is e.g. 
the providing of data transmission connections to sen/Ices of not only a 
public switched telephone network (PSTN) but also a general packet 
data network (PDN) and an integrated sen^ices digital network (ISDN). 

20 By using these data transmission connections, e.g. providers of sen/- 
ices in the INTERNET network can develop their services to users of 
mobile stations, such as mobile phones and portable personal comput- 
ers (PC) that can be coupled to them e.g. by means of PCMCIA cards. 

25 The increased use of multimedia applications sets demands on not only 
the PSTN network but also particularly to systems of wireless commu- 
nication networks, such as the PLMN network. Thus, the systems must 
be applicable to the transmission of not only text and data but also 
graphics, audio and moving images. Applications include video nego- 

30 tiations. real-time transmission of video images in connection with 
medical examinations, transmission of high-resolution images, com- 
munication in INTRANET networks of enterprises, interactive games, 
and transmission of music. These applications are particularly charac- 
terised by their demand of a connection with a communication capacity 

35 that is sufficiently quick also momentarily between the communication 
devices in the communication network, and by the fact that the data 
transmission is often conducted in short sequences. 
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For example in the GSM system, data transmission between communi- 
cation devices, sucli as a mobile station and a base stations, on one 
logical radio channel is conducted at the rate of 9.6 kbit/s. Also a high 
speed circuit switched data (HSCSD) service has been developed for 
5 the GSM system, where the data transmission capacity is as high as 
64 kbit/s. Thus, this service uses all the eight logical radio channels of 
the physical radio channel for data transmission between the mobile 
station and the base station. In this way, the user of the mobile station 
can be offered digital services to the ISDN network and the communi- 

10 cation devices of its service providers at a rate of 64 kbit/s. Another 
system based on the GSM system is the general packet radio sen^ice 
GPRS system. This system improves the efficiency of communication, 
because the same logical radio channel can be used by several differ- 
ent mobile subscribers. For example, data transmission between a 

15 mobile station and a base station takes place only when necessary, and 
the logical radio channel is not reserved for communication between 
only one mobile station and base station. There is so-called virtual data 
transmission connection between the mobile station and the GPRS 
system. The data transmission capacity of the current GPRS system on 

20 one logical radio channel is as high as 21 kbit/s, and as high as 
171 kbit/s when all the logical radio channels are used. Future systems 
supporting wireless multimedia include the wide-band UMTS system 
(Universal Mobile Telecommunications System) aiming at high speed 
which can momentarily be even several Mbit/s. 

25 

For using multimedia services, a communication device, such as a 
mobile station, sets up a data transmission connection with a PLMN 
network and the server of the communication device of this network 
providing the multimedia services. Such a service may be a message 
30 service, which indicates the short message transmission sen/ice (SMS) 
as well as the paging service. The communication device with its server 
can also be located in another PLMN network. 

All the communication devices of a communication network, such as 
35 the mobile stations connected with a PLMN network, do not have such 
properties that they would support e.g. faster data transmission con- 
nections or data transmission in packet forni. However, it must be pos- 
sible to use also devices of older generations and with limited options in 
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a communication networic supporting communication devices with more 
varied options. Consequently, the networl< connects simultaneously 
conventional mobile phones which, in addition to transmission of 
speech, support only data transmission in text form, such as SMS mes- 
sages, and wireless communication devices with which it is possible to 
use e.g. services of the INTERNET network. One wireless communica- 
tion device with varied properties is Nokia Communicator 9000, in 
which the properties of a cellular mobile telephone (CMT) and a per- 
sonal digital assistant (PDA) are combined. Wireless communication 
devices that can be applied for the use of future multimedia, i.e. multi- 
media communication devices, are suitable for the reception of graph- 
ics, audio as well as moving images. Communication devices that can 
be connected to the PSTN network and are under development include 
for example telephones transmitting calls via the INTERNET networi<. 
which transmit also video images. 

One problem with the prior art is that the communication devices of 
service providers in a communication networi< do not know all the prop- 
erties of the receiving communication device. Thus, for example a 
server offering multimedia sen/ices may transmit information to a mo- 
bile station, a communicator or a wireless multimedia communication 
device in a form that is not compatible with the device, or the informa- 
tion cannot be received at all. Thus, for example, the precision, i.e. 
resolution of the graphics to be transmitted may be too high for the re- 
production capacity of the display of the receiving device; the moving 
video image or image information to be transmitted is coded in a form 
that is not recognised by the receiving device; or the interactive appli- 
cation contains e.g. a fonn to be filled in but entering data is not possi- 
ble with the receiving device. However, if data transmission is con- 
ducted in spite of the above-mentioned problems of prior art, this will 
result in a waste of capacity available in the communication network. 
The problems of the receiving device, due to incompatibility, will lead to 
failure situations or delays in the network, which load or hamper other 
communication in the network. If the multimedia service is available 
only in a receiving communication device with certain options, this will 
have the result that either the user of the device will not receive the 
desired services, the device must be replaced with a suitable one, or 
several devices must be acquired for using different services. 
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The purpose of the present invention is to eliminate the drawbacks of 
prior art and to achieve a considerable improvement in data transmis- 
sion between communication devices in a communication network. 
More precisely, the method of the invention is characterised in what will 
be presented In the characterising part of claim 1. The mobile station of 
the invention Is characterised in what will be presented in the character- 
ising part of claim 10. The communication device of the invention is 
characterised In what will be presented In the characterising part of 
claim 11. 

The essential principle of the invention is that multimedia information is 
transmitted e.g. from a server offering multimedia services to another 
communication device, such as a mobile phone, communicator or mul- 
timedia communication device, only in a form in which the receiving 
communication device can utilise it. For this purpose, the method of the 
invention is created e.g. for transmitting parameter data describing the 
multimedia properties of a multimedia communication device and for 
modifying multimedia infomiation for this multimedia communication 
device. In the following, the invention will be described in more detail by 
using several examples for implementing the method in a communica- 
tion network. 

The invention gives several considerable advantages related to the op- 
eration of the communication network, such as a PLMN network, as 
well as advantages obtained by the mobile subscriber. The most impor- 
tant advantage is that by using the method of the invention, it is possi- 
ble to improve the efficiency of data transmission between communica- 
tion devices so that the properties of the receiving device, such as a 
wireless multimedia communication device, are taken into account in 
data transmission In a wider manner than in prior art. Thus, the capacity 
of the communication networit is not wasted unnecessarily, whereby the 
data transmission is optimised almost according to each subscriber. 
Another advantage Is that the communication network supports devices 
of different options, whereby also the time of use of mobile stations is 
prolonged and their possibilities of use are improved. Moreover, the 
problems of incompatibility of devices In the communication network 
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are reduced, and error situations and delays loading the communication 
network are reduced in view of prior art. 

In the following, the invention will be described In more detail with ref- 
erence to the appended drawings, in which 

Fig. 1 is a schematic view showing a general mobile communica- 
tion network based on a cellular network, 

Fig. 2 shows a mobile station that can be used In the mobile com- 
munication network shown in Rg. 1 , 

Fig. 3 is a schematic view illustrating the transmission of parame- 
ter data describing the multimedia properties of a mobile 
station during setting up of a call by using an advantageous 
embodiment of the method of the invention, and 

Fig. 4 is a schematic view illustrating the transmission of parame- 
ter data describing the multimedia properties of a mobile 
station during setting up of a call by using another advanta- 
geous embodiment of the method of the invention. 

As shown in Fig. 1, the public land mobile network (PLMN) based on a 
cellular network, such as the GSM system, comprises, in a known 
manner, several communication devices, such as mobile stations (MS) 
MS1— MS4 and a base station subsystem BSS. This base station sub- 
system comprises usually several base transceiver stations (BTS) 
BTS1, BTS2 and BTS3 which are distributed into a geographical area 
and each base transceiver station serves a cell comprising at least part 
of this geographical area. Communication, such as transmission and 
reception of speech and data, between a mobile station MSI located in 
the area of the cell sen/ed by the base transceiver station BTS1. and 
the base transceiver station BTS1 takes place via radio communication 
RC1 by using radio channels reserved for the cell. The operation of the 
base transceiver stations BTS1 and BTS2 is controlled by a base sta- 
tion controller (BSC) BSC1 belonging to the base station subsystem 
BSS and serving the purpose of controlling the use of radio channels 
and controlling channel changes. The base station controller BSC1 
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communicates with a mobile services switching centre (MSG) MSC1 
which serves the purpose of transmitting connections between the base 
transceiver stations BTS1-BTS3 coupled therewith, to other mobile 
services switching centres, such as MSC2. a public switched telephone 
network PSTN, and further via the PSTN network to its communication 
devices, such as a communication device S1. The communication de- 
vice comprises for example a telecommunication terminal, such as a 
modem TE1, and a data processor, such as a computer used as a 
server SERVER1. The communication devices of the PSTN network 
have usually their own telephone number, and in the data transmission 
connection set up, data transmission of the PSTN network takes place 
e.g. by means of frequency shift keying (FSK) modulation or dual tone 
multi-frequency (DTMF) control of modems. In the communication de- 
vice SI. data transmission and applications, such as the communica- 
tion software, are controlled by the control software of the communica- 
tion device S1. whereby this control software can be used for transmit- 
ting data e.g. between the modem TE1 and the computer used as a 
server SERVER1. For illustrating the invention. Fig. 1 shows only the 
mobile stations MS1-MS4 and the base transceiver stations 
BTS1— BTS3. but in a known manner, the system comprises usually a 
large number of mobile stations as well as base transceiver stations 
serving the same. The system usually comprises also more than two 
mobile services switching centres MSC1 and MSC2. Moreover, a PSTN 
network comprises several communication devices that can be coupled 
with it via different telephone operators. 

Further, with reference to Fig. 1. the mobile sen/ices switching centre 
MSC1 maintains information on the location of the mobile stations 
MS1-MS4 in the area of cells of the base transceiver stations 
BTS1— BTS3 by means of a home location register HLR and a visitor 
location register VLR. These registers HLR and VLR contain for in- 
stance the telephone number and the international mobile subscriber 
number (IMSI) of the mobile station. The home register HLR contains 
information on mobile stations registered in the mobile services switch- 
ing centre MSC1 and their locations. The visitor location register VLR 
contains information on the mobile stations which are temporarily regis- 
tered in the mobile services switching centre MSC1. Different mobile 
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services switching centres exchange this infomnation for maintaining 
data transmission in a mobile communication networl(. 

With reference to Rg. 1, if the public land mobile network PLMN based 
on a cellular network and its communication devices, such as mobile 
stations MSI— MS4, are compatible with the GSM GPRS system, the 
network comprises also at least one serving GPRS support node 
SGSN1, communicating with a base station controller, such as the base 
station controller BSC2, as well as a gateway GPRS support node 
GGSN1 communicating with the same. The support node GGSN1 is 
the support node which the general packet data network PDN commu- 
nicates with. Communication devices in this PDN network, such as the 
communication device S2, comprise a telecommunication temiinal, 
such as a modem TE2, and a data processor, such as a computer used 
as a server SERVER2. The support node GGSN1 contains information 
for addressing the protocol data units (PDU) entering from the PDN 
network to the serving GPRS support node which the communication 
device, such as mobile station MS4, communicates with. These data 
packets comply with the protocol definition of the data transmission 
connection, such as the Internet protocol (IP). X.25 or CLNP, and they 
contain also the address of the destination communication device. The 
support nodes can support several protocol definitions for connections 
of a landline PDN network, and they are usually selected by the net- 
work operator. The support nodes GGSN1 and SGSN1 can also be lo- 
cated in the same device. The GPRS register GR contains Information 
about mobile stations registered In the support node GGSN1. such as 
their IMSI identifications and addresses for addressing the PDU data 
packets in the network. The serving GPRS support node usually com- 
municates also with the mobile services switching centre, such as the 
support node SGSN1 with the mobile sen/ices switching centre MSC1 
according to Rg. 1, for making data exchange possible. The mobile 
services switching centre MSC1 transmits e.g. information on mobile 
stations registered therein to the support node SGSN1 . 

Of the existing frequency range for radio connections, only an allocated 
frequency band is available to the mobile communication network, and 
further, as shown in Rg. 1. part of this is used by the radio channel in- 
tended for communication between the base station BTS1 and the 
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mobile station MS1 by means of radio communication RC1. Usually, 
there are several radio channels available for use by the base trans- 
ceiver station BTS1 for communication between several mobile stations 
MS1 and MS3 and the base transceiver station BTS1. For example in 
the digital GSM system, there are 124 radio channels available, with a 
difference of 200 kHz. In analog frequency division multiple access 
(FDMA) systems of prior art, such as AMPS (Advanced Mobile Phone 
Service) and NMT (Nordic Mobile Telephone), the above-described 
system is used, whereby each radio channel is allocated its own fre- 
quency band. /.e. a so-called physical radio channel is fonned. 

The physical radio channel is further divided in the time domain into 
logical radio channels, whereby each logical radio channel is allocated 
its own time span in the time domain. Thanks to this arrangement, the 
same physical radio channel can be used in data transmission between 
several mobile stations, such as the mobile stations MS1 and MS3 and 
the base transceiver station BTS1 in Rg. 1. In digital time division mul- 
tiple access (TDMA) systems of prior art. such as D-AMPS. GSM and 
JDC/PDC. the above-described system is used for dividing a physical 
radio channel in the time domain into logical radio channels. For exam- 
ple in the digital GSM system, the physical radio channel is divided into 
eight logical radio channels. Usually also the logical radio channels are 
further divided into traffic channels (TCH) which are used for the 
transmission of e.g. speech and data, and control channels which are 
used for the transmission of messages of the network and messages 
for maintaining the network and the radio channels. An example of a 
control channel is the common control channel CCCH. 

Other communication systems include digital code division multiple ac- 
cess CDMA systems, such as the present IS-95 and future wideband 
code division multiple access (WCDMA) systems. 

Figure 2 is a reduced block chart showing the mobile station MS avail- 
able for use in the system of Fig. 1 . The block chart shows primarily the 
blocks which are important for disclosing the present invention. It is 
obvious that the mobile station of the sender, such as the mobile station 
MSI shown In Fig. 1, and the mobile station of the recipient, such as 
the communicator MS4 shown in Fig. 1. are not necessarily similar to 
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each other. The control unit 5 consists of e.g. a micro controller unit 5a 
(MCU) and an application specific integrated circuit 5b (ASIC). Further, 
the mobile station MS contains a keypad 6, a display 7. an ear piece 8, 
a microphone 11, memory means 9 consisting e.g. a non-volatile read- 
only memory (ROM) for storing programs and a random access mem- 
ory (RAM) for storing information during the operation of the mobile 
station MS. More, the mobile station MS comprises a radio part 2 with 
the necessary means for setting up a connection and transmitting in- 
fomiation between the mobile station MS and the mobile communica- 
tion network. Figure 2 shows also a SIM card 14 and means 15 for 
connecting the SIM card to the mobile station MS. The mobile sta- 
tion MS, usually a mobile phone, can also be used in connection with a 
data processor 17. such as a PC device or a PDA device, as a so- 
called wireless modem. Thus the mobile station MS comprises also 
means 16 for connecting the data processor 17 with the mobile sta- 
tion MS. The data processor 17 Is used for setting up a data transmis- 
sion connection by means of the mobile station MS and the mobile 
communication network to another communication device, such as the 
mobile station MS2 or the communication device SI formed by a mo- 
dem TE1 and a computer SERVER1 in Fig. 1. With reference to Fig. 1, 
for example the mobile stations MSI— MS4 operating in the GSM sys- 
tem must have at least one SIM module (subscriber Identity module) 
containing also a memory for storing subscriber-specific identification 
data of the mobile subscriber of the mobile station. This identification 
data includes the IMS! identification and the telephone number of the 
mobile subscriber. Also, messages transmitted by the short message 
services (SMS) of the mobile communication network can be stored in 
the memory of the SIM module. Moreover, the address of the visitor lo- 
cation register (VLR) for maintaining the information on the mobile sta- 
tion can be temporarily stored in the SIM module. By means of the sub- 
scriber-specific identification data, messages and calls from other mo- 
bile stations or a public land telephone network can be addressed to 
the correct mobile station. The operation of the mobile station is prior 
art to a man skilled in the art, whereby its disclosure in more detail will 
be rendered unnecessary in this context. 

The method of the present invention can be applied in presently avail- 
able mobile stations in a way that the operations of the method to be 
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carried out in the mobile station are conducted in the operational soft- 
ware of the mobile station. Thus, no changes will be needed in the 
hardware of the mobile station. The values of the parameters describ- 
ing the multimedia properties of the mobile station can be stored e.g. on 
the SIM card, from which they are read, when necessary, by the opera- 
tional software of the mobile station to be transmitted to the communi- 
cation networi<. The values of the parameters can be located also in the 
ROM or RAM memory of the mobile station. Application of the method 
will also require changes in the communication network, for example in 
the operational software of the mobile services switching centre. 

According to known technology, there are so-called communication 
protocol definitions, such as IP and X.25. by means of which terminal 
devices can agree on e.g. the transmission rate to be used. From the 
PLMN networi<, it is known to use standardised communication be- 
tween the mobile station and the base transceiver station, such as the 
CLASSMARK_ENQUIRY message of the GSM system and the AT- 
TACH_REQUEST message of the GPRS system. These messages are 
intended for adaptation of the mutual operation of the terminal devices 
of the network and for setting up a data transmission connection, which 
is intended only for transmission of data to be conveyed. By means of 
the protocol definition, it is secured that the data is transmitted correctly 
from the source host to the destination host. By means of the data 
transmission connection set up, however, the actual data to be trans- 
mitted between e.g. application software of communication devices is 
not optimised on the basis of this information, e.g. for reducing the 
resolution of graphics to be transmitted or for changing the coding of a 
video image to be transmitted. It is the purpose of the method accord- 
ing to the invention to provide a way for transmitting this information 
from a mobile station e.g. to the data processor of a communication 
device producing multimedia services. 

In the following, the application of the method of the Invention will be 
described in detail in mobile communication networi<s complying with 
the GSM GPRS and the GSM standards, but it will be appreciated by a 
man skilled in the art that the method can be applied in also other mo- 
bile communication networks based on a cellular network within the 
scope of the claims. 
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Properties Of the receiving communication device, such as a mobile 
phone, communicator or multimedia communication device, affecting 
the use of above-mentioned multimedia services include for example- 

- parameters MM1 {e.g. resolution) of the display of the communi- 
cation device, 

- image coding methods supported by the communication device 
and their parameters MM2, 

- audio coding methods supported by the communication device 
and their parameters MM3, 

- service-specific data transmission rate MM5, 

- service-specific data transmission mode MM6 (e.g SMS HSCSD 
GPRS). 

- maximum data transmission rate MM7 of the data transmission 
mode, 

- maximum size MM8 of the graphic files, 

- number MM9 of colours of the graphics. 

- properties MM10 of the keypad of the' data transmission device 
and 

- properties MM11 of the control device (e.g. mouse, pointer ball, 
joystick) of the communication device. 

- INTERNET presentation modes MM12 [e.g. Java, HTML versions) 
supported by the communication device. 

As shown in Fig. 3, a mobile originated call is set up in a mobile com- 
munication network complying with the GSM standard according to 
pnor art so that the mobile station and the GSM networi< communicate 
I.e. transmit the control and identification data required for call set-up' 
In response to a call set-up request, the mobile station is allotted a ra- 
dio channel for signalling, if this is possible within the capacity of the 
network. On this channel, the mobile station requests (CM_SERVICE_ 
REQUEST) for desired speech or data service from the network On 
the network side, this request is transmitted via a base transceiver 
station to a mobile sen/ices switching centre, where the rights of the 
mobile subscriber in question are found out from the visitor location 
register. In a SETUP message, the mobile station gives the telephone 
number to which it wants a connection. This telephone number can 
belong e.g. to a communication device offering multimedia services 
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located also in the same PLMN network, a PSTN network or a PDN 
network. The network starts a routing process for setting up a 
connection to the address given in the telephone number {CALL_ 
PROCEEDING). When successful, a connection is set up (CONNECT_ 
ACKNOWLEDGE) and data transmission can be started on the radio 
channel reserved for it. 

According to a first advantageous embodiment of the method of the in- 
vention, the mobile station transmits on the radio channel a message 
(MM_CAPABILITIES) consisting of the parameters MM1— MM12 de- 
scribing the multimedia properties of the mobile station to the mobile 
services switching centre which acknowledges the receipt of this data 
(MM_CAPABILITIES_ACKNOWLEDGE). For this purpose, the re- 
quired detennined messages are created between the mobile station 
and the mobile services switching centre. The mobile services switch- 
ing centre transmits the message (MM_CAPABILITIES) consisting of 
the parameters Miy^1— MM12 describing the multimedia properties of 
the mobile station further to the communication device, which also ac- 
knowledges the receipt of this data (MM_CAPABILITIES_ACKNOWL- 
EDGE). For this purpose, a protocol definition, such as IP or X.25, is 
made between the mobile services switching centre and the communi- 
cation device. It is obvious that the messages used for transmitting the 
parameters and the acknowledgements on the receipt of the messages 
can vary in their contents depending on whether the messages were 
transmitted between the mobile station and the mobile sen/ices 
switching centre or between the mobile sen/ices switching centre and 
the communication device. On the basis of the received data, the 
sen/er of the communication device conducts optimisation of the data 
to be transmitted to correspond to the multimedia properties of the 
mobile station, after which optimised data transmission can be started 
(OPTIMAL.DATA). The communication device is advantageously cou- 
pled directly with the mobile service switching centre of the PLMN net- 
work. Data transmission takes place preferably by using a radio con- 
nection between the mobile station and the mobile services switching 
centre. However, the method can be easily implemented in also other 
mobile communication networks, such as the D-AMPS and JDC/PDC 
cellular networits. 
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According to the method of the invention, for optimisation of the data to 
be transmitted from the server, for example high resolution of a graphic 
file is reduced to a level that can be displayed in the display of a wire- 
less multimedia communication device. Thus, when transmitting a 
graphic file, it Is also possible to convert the original coding of the im- 
age, e.g. GIF. JPEG or TIFF, into another way of coding, whereby the 
data transmission connection is used as efficiently as possible, it can 
be reproduced by the display device of the destination communication 
device, or the coding can be interpreted by the communication device 
with Its application software. It is often possible to reduce the resolution 
of an image without hampering the interpretation of the infonnation In 
the image. By selection of the coding, it is also possible to affect the 
graphic file to be transmitted, whereby smaller files can be transmitted 
faster. In another example, the transmission rate, as well as resolution 
of a video image stored in the server can be adapted to better corre- 
spond e.g. to the reproduction capacity of the mobile station or to the 
capacity of the data transmission connection, e.g. a radio connection. 
This takes place for example by re-codIng and pre-processing of the 
video image to be transmitted, which can be conducted also in connec- 
tion with transmission of a real-time video image, such as a video ne- 
gotiation. The original coding, such as MPEG, can be converted. Thus, 
the video image to be transmitted is re-coded to suit the way of trans- 
mission of the communication, for example the HSCSD sen/ice or the 
GSM GPRS networi<. In a further example, the server can take into ac- 
count the properties of the input means of the receiving communication 
device, such as the properties of the keypad and the properties of the 
control device, such as a mouse, joystick or pointer ball, or their possi- 
ble lack in the device. Thus a form to be transmitted, such as an IN- 
TERNET page or an entry page of spreadsheet computation software, 
can be transmitted to the device in a suitable form. Also, the properties 
of the receiving device must be taken into account e.g. in a case that 
the device supports only a certain presentation protocol, such as a 
certain HTML version. It is particulariy important to take into account 
the properties of the device when loadable program codes are used, 
such as Java. 

With reference to Fig. 3. for setting up the above-described mobile 
originated call or data transmission connection in a mobile communica- 
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tion network of the GSM standard, the mobile station sends the network 
a CM_SERVICE_REQUEST message for starting the desired speech 
or data service. These include a connection to a communication device 
of the PSTN network or transmission of a short message. Next, the 
identification data of the mobile station is checked (AUTHENTICA- 
TION), and the mobile station gives required control data (SETUP). The 
CM_SERVICE_REQUEST message transmitted by the mobile station 
contains also a CLASSMARK_2 infomriation element for the purpose of 
transmitting information from the mobile station in parameter form. The 
information element comprises predetermined sequences of zeros and 
ones to be transmitted to describe the values of the parameters. On the 
basis of the sen/ice requested by the mobile station, the network can 
ask the mobile station for additional information required, by means of a 
CLASSMARK_ENQUIRY message, whereby the mobile station 
transmits a CLASSMARK_2 and. if required, also a CLASSMARK_3 
information element by means of a CLASSMARK_CHANGE message 
The information elements contain e.g. information on encryption algo- 
rithms and the operation of the mobile station in different frequency 
ranges (GSM 900. GSM 1800 and GSM 1900). 

According to a second advantageous embodiment of the method of the 
invention, a new information element Cl^SSMARK_4 is created which 
contains infomiation on the multimedia properties of the mobile station 
such as the parameters MM1-MM12. The CLASSMARK_4 information 
element is transmitted, if necessary, as a response to the CLASS- 
MARK_ENQUIRY message transmitted by the network. On the basis of 
the information received, the mobile services switching centre transmits 
the information to the communication device offering multimedia serv- 
ices, which may be located also in the same PLMN network. For 
transmitting data to this communication device, the mobile services 
switching centre uses e.g. the protocol definitions of computer-con- 
trolled telephone services, i.e. an intelligent network (IN). The mobile 
services switching centre transmits a parameter message 
(MM.CAPABILITIES) consisting of the parameters MM1-MM12 de- 
scribing the multimedia properties of the mobile station, to the commu- 
nication device which acknowledges the receipt of this information 
(MM_CAPABILITIES_ACKNOWLEDGE). On the basis of this infomia- 
tion, the server of the communication device optimises the data to be 
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transmitted to correspond to the multimedia properties of the mobile 
station, after which optimised data transmission can be started 
(OPTIMAL_DATA). The communication device communicates advan- 
tageously directly with the mobile services switching centre of the 
PLMN network. 

As shown in Fig. 4. upon a mobile terminated (MT) call from e.g. a tele- 
phone of the PSTN network, the operator of the telephone network 
transmits e.g. the number of the addressee mobile phone to the mobile 
services switching centre. The mobile services switching centre re- 
trieves the rights of the mobile subscriber in question from the home lo- 
cation register and the visitor location register. After this, the mobile 
communication networi< and the mobile station transmit control and 
identification data required for call set-up. For setting up a connection, 
the network of the GSM standard transmits a PAGING_REQUEST 
message to the mobile station which responds by transmitting a PAG- 
ING.RESPONSE message to the base transceiver station, for setting 
up a data transmission connection, if the mobile station has the suffi- 
cient rights for this. This message contains also the CLASSMARK_2 
information element of the mobile station, for the purpose of transmit- 
ting information from the mobile station. 

According to a third advantageous embodiment of the method of the in- 
vention, as already disclosed in connection with the mobile-initiated 
call, a new infomiation element CIJVSSMARK_4 is generated, contain- 
ing the parameter data MM1— MM12 on the multimedia properties of 
the mobile station. If necessary, this data can be contained also in the 
CUSSMARK_2 and CLASSMARK_3 information elements, if there are 
free spaces available in them to be used for this parameter data 
MM1— MM12. For transmission of information to the communication 
device of the PSTN network and for communication (MI^_CAPABILI- 
TIES, MM_CAPABILITIES_ACKNOWLEDGE). the mobile sen/ices 
switching centre uses e.g. the protocol definitions of computer- 
controlled telephone services, i.e. an intelligent network. On the basis 
of the information, the server conducts optimisation of the data to be 
transmitted, to correspond to the multimedia properties of the mobile 
station, after which optimised data transmission can be started 
(OPTIMAL_DATA). 
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The purpose of registering the mobile station in a mobile communica- 
tion network, such as the GSM GPRS network, is to find out the loca- 
tion of the mobile station in the PLMN network by means of the identifi- 
cation data, such as the IMSI identification. This is necessary for cor- 
rect routing of the data packets addressed to the mobile station, for ex- 
ample for addressing PDU data packets from a PDN network to a 
GPRS support node SGSN1 sen/ing the mobile station. In connection 
with the registration, the network can also be infonned of the rights and 
properties of the mobile station. Upon its registration in the GPRS net- 
work, the mobile station transmits an ATTACH_REQUEST message to 
the network, containing also the MS_CLASSMARK_2 information ele- 
ment presented above. In the GPRS network, this information element 
contains also infonnation about the class of the mobile station and its 
capability to support data transmission on several logical radio chan- 
nels simultaneously. 

According to a fourth advantageous embodiment of the method of the 
invention, a new information element CLASSMARK_4 is created, con- 
taining the parameter data MM1— MM12 on the above-mentioned 
multimedia properties of the mobile station. If necessary, this informa- 
tion can be contained also In the CLASSMARK_2 and CLASSMARK_3 
information elements, if they have free space available for use by this 
parameter data. When the serving GPRS support node receives infor- 
mation on the multimedia properties of the mobile station, it can com- 
municate (MM_CAPABILITIES. MM_CAPABILITIES_ACKNOWL- 
EDGE) and transmit this Information by means of the protocol defini- 
tions of the intelligent network or the IP protocol definition to the server 
of the PLMN network or PSTN networic. or by means of the signalling 
procedure SS7/MAP to the server of the ISDN networi< where the 
multimedia sen/ices are available. On the basis of this infonnation. the 
server optimises the data to be transmitted, to correspond to the multi- 
media properties of the mobile station, after which optimised data 
transmission can be started (OPTIMAL.DATA). The server communi- 
cates advantageously directly with the support node of the PLMN net- 
wori< serving the mobile station. 
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The GSM GPRS system also comprises a procedure for transmitting an 
ACTIVATE_PDP_CONTEXT_REQUEST message from the mobile 
station to the sending GPRS support node, by means of which message 
the desired protocol definition can be activated for use in data trans- 
mission between them. The communication device offering multimedia 
services can communicate with the GPRS support node of the gateway 
directly or e.g^ via the PDN network. 

According to a fifth advantageous embodiment of the method of the in- 
vention, a separate protocol definition, such as IP or X.25, is made 
between the mobile station and the server for transmitting parameters 
describing the multimedia properties between the mobile station and 
the sen/er, e.g. by means of MM.CAPABILITIES and MM_ 
CAPABILITIES_ACKNOWLEDGE messages. On the basis of the 
information received, the server optimises the data to be transmitted to 
correspond to the multimedia properties of the mobile station, after 
which optimised data transmission can be started. 

The mobile service switching centre maintains infomiation on the mo- 
bile stations registered in it. such as their IMS! identifications. According 
to a sixth advantageous embodiment of the method of the invention, 
parameters describing the multimedia properties of the mobile statiori 
are stored in the mobile sen/ices switching centre, for example in the 
home location register or in the visitor location register. In connection 
with a mobile-originated call, the mobile services switching centre re- 
trieves this data from its registers and transmits it to the server offering 
multimedia sen/ices in any way described eariier in this specification 
e.g. with the MM.CAPABILITIES and MM_CAPABILITIES_AC- 
KNOWLEDGE messages, as shown in Fig. 3 or Fig. 4. Thus, the mo- 
bile station does not need to transmit the parameter data to the mobile 
services switching centre in connection with each call. Moreover, the 
parameter data needs to be transmitted to the server only in a case that 
the sen/er in question is a server transmitting multimedia services or 
the server inquires this parameter data e.g. by using the protocol defini- 
tions of the intelligent network or the IP protocol definitions. If neces- 
sary, the mobile sen/ices switching centre asks the mobile station for 
this parameter data e.g. in the above-described way by means of a 
CLASSMARK_ENQUIRY message, which can take place e.g. when the 
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mobile station is registered In the mobile services switching centre Af- 
ter transmission of the parameter data, optimised data transmission can 
be started. 

in accordance with a seventh advantageous embodiment of the inven- 
tion, the above-mentioned parameter data can be transmitted from the 
mobile sen/ices switching centre to the server also upon a mobile-ter- 
minated call. Thus, the sen/er offering multimedia services contacts the 
mobile sen/Ices switching centre for setting up a data transmission 
connection with the mobile station, relating to e.g. a sen/lce ordered 
earlier by the mobile subscriber. In the mobile services switching centre 
in question, also the parameter data of the mobile station is stored and 
this parameter data is transmitted to the sen/er in a way presented 
above. The above-mentioned advantageous embodiments of the In- 
vention have the advantage that data transmission between the mobile 
station and the mobile services switching centre is reduced. The pa- 
rameters relating to mobile stations can be stored in the mobile serv- 
ices switching centre also in a case that the server is located in the 
PDN network, as shown in Fig. 1. When the sending GPRS support 
node communicates also with the mobile services switching centre, the 
parameter data can be retrieved there and transmitted to the server. In 
addition to the mobile services switching centre, the parameter data 
can be stored also in the GPRS register of the support node. 

According to an advantageous embodiment of the method of the inven- 
tion, the parameter data relating to the mobile stations can be stored 
also In the communication device offering multimedia services. It Is an 
advantage of the embodiment In question that data transmission is re- 
duced also between the mobile sen/ices switching centre and the com- 
munication device. If necessary, the communication device inquires the 
mobile sen/ices switching centre for the parameter data of the mobile 
station. If this is stored In the mobile sen/ices switching centre. The 
mobile services switching centre can further Inquire the mobile station 
for the necessary parameter data i.e. by means of the above-described 
messages. 

The parameter data describing the multimedia properties of the mobile 
station may be changed e.g. as a result of updating the functional pro- 
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gram of the wireless multimedia communication device, changes made 
in the device, or connecting other auxiliary devices with the device. 
Thus, it Is obvious that the parameter data is changed to correspond to 
properties of the device and stored in the mobile station. According 
5 to an advantageous embodiment of the method of the invention, the 
communication network is infonned of the change made, for example 
by means of a CLASSMARK.CHANGE message transmitted by the 
mobile station. The parameter data can be transmitted, as presented 
earlier, by means of CLASSMARK information elements, or the 

10 CLASSMARK_CHANGE message is used by the mobile station only to 
indicate that the parameter data is changed, after which the mobile 
sen/ices switching centre Inquires the mobile station for the parameter 
data by means of another message agreed upon, e.g. a CLASS- 
MARK_ENQUIRY message. Consequently, the CUSSMARK_ 

15 CHANGE message can be used for transmitting parameter data to the 
communication network. 

The method of the invention can be applied also in the case that the 
server offering semces receives the graphic, video, text, audio and 
20 data files to be transmitted to a communication device, such as a mo- 
bile station, further from another communication device in connection 
with the sender, comprising e.g. a telecommunication terminal and a 
data processor and not conducting optimisation. Thus, the transmitting 
server can conduct the necessary optimisation before transmitting the 
files e.g. to a mobile station. Thus it is obvious that the transmitting 
server used can be a communication device communicating in the 
GSM G PRS system directly with the gateway G PRS support node, with 
its server, or a communication device communicating with the mobile 
services switching centre, with its server. 

30 

According to the example described above, and with reference to 
Fig. 1. the transmitting communication device used is a communication 
device S4 comprising a telecommunication terminal TE4 and a data 
processor GS1. This communication device S4 can also be used as a 
35 gateway server S4. wherein, according to Fig. 1 , for example the com- 
munication device S2 communicates via this communication device S4 
with the communication network PDN. Naturally, it is possible that the 
communication device S4 communicates with the PDN network only via 
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this gateway server S4 for routing multimedia information into the com- 
munication networl<. such as the PDN networit and further to the sub- 
scriber. Thus, the server S4 can be used also as a filtering proxy S4 in 
the communication network, whereby the filtering proxy S4. on the ba- 
sis of subscriber data, filters multimedia information to be transmitted 
from the communication device S2 in a way that information comprising 
content material of a selected type is filtered out. or that its transmission 
in the communication network is totally prevented. Moreover, it is obvi- 
ous that e.g. the operation according to the example is possible also 
with communication devices communicating with the PSTN network. 

The above description has discussed the application of the method of 
the invention In communication primarily between a mobile station reg- 
istered in a PLMN network and a communication device In a PSTN 
network or a PDN network, but it is obvious that the invention can also 
be applied between a communication device using multimedia services 
and another communication device using multimedia services in a 
PSTN network or a PDN network. With reference to Fig. 1, one such 
communication device using sen/ices is a communication device S3 
consisting of e.g. a telecommunication terminal TE3 and a data proces- 
sor PCS. In this case, the communication device S3 is located in the 
same PSTN network with the communication device SI, but it can also 
be located in another PSTN network or the like. The inquiry and trans- 
mission of parameter data takes place e.g. by means of intelligent net- 
work protocol definitions or the IP protocol definition and e.g 
MM_CAPABILITIES and MM_CAPABILITIES_ACKNOWLEDGE mes- 
sages. The above-mentioned advantageous embodiments of the in- 
vention can be applied in data transmission between the communica- 
tion device S3 and the communication device SI offering multimedia 
sen/ices for example in a way that one mobile station MS1— MS4 of the 
PLMN network corresponds to the communication device S3 of a land- 
line network and the mobile services switching centre MSC1 corre- 
sponds to the communication device transmitting calls in the landline 
network, such as a telephone switching centre which the communica- 
tion device S3 contacts for setting up a data transmission connection 
with the communication device S1. Thus, data transmission between 
the communication devices takes place by using a landline cable net- 
work. 



wo 99/41920 



21 



PCT/FI99/00094 



It is Obvious to a man skilled in the art that the invention is not limited 
solely to the examples presented above but the embodiments of the in- 
vention can vary within the scope of the claims below. 
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Claims : 

1. A method for data transmission between communication devices 
(l\;iS1— MS4, SI— S4) in a communication networl<, the method 
comprising: 

— setting up of a data transmission connection between a first com- 
munication device (IV1S1— MS4, S3) and a second communication 
device (S1,S2, S4), 

characterized in that: 

— parameter data (iVIM1— MM12) on the multimedia properties of the 
first communication device (MS1— MS4, S3) is transmitted from 
the first communication device (MS1— -1^154, S3) to the communi- 
cation network, and that 

— the parameter data (MM1 — MM1 2) on the multimedia properties of 
the first communication device (MS1— MS4. S3) is transmitted in 
the communication network to the second communication device 
(S1,S2,S4). 

2. The method according to claim 1 , characterised in that the multi- 
media information to be transmitted to the first communication device 
(MS1— MS4, S3), such as graphic, audio, video or presentation format 
information, is modified in the second communication device (S1 , S2, 
S4) on the basis of the parameter data (MM1— MIVI12). 

3. The method according to claim 1 or 2, characterised in that the 
parameter data (l\/IM1— l\/IM12) is stored at least in the second com- 
munication device (S1, S2, S4). 

4. The method according to any of the claims 1 to 3, characterised 
in that the first communication device (MS1— MS4. S3) is a mobile sta- 
tion (MS1— MS4), such as a mobile phone, communicator, wireless 
multimedia communication device, or the like. 
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5. The method according to any of the claims 1 to 4. characterised 
in that the parameter data (MM1— MM12) is transmitted to at least a 
mobile services switching centre (MSC1) of the mobile communication 
network (PLMN). a serving support node (SGSN1), or the like. 

5 

6. The method according to any of the claims 1 to 5. characterised 
in that the parameter data (MM1— MM12) is stored in at least a mobile 
services switching centre (MSC1). 

10 7. The method according to claim 5 or 6, characterised in that the 
parameter data (MM1— MM12) is transmitted to the second communi- 
cation device (S1. S2. S4) by means of a common protocol definition 
between the mobile sen/ices switching centre (MSC1) and the second 
communication device (S1 , S2, S4). 

15 

8. The method according to any of the claims 2 to 7, characterised 
in that the multimedia information to be transmitted is converted in the 
second communication device (S1, S2, S4) to correspond to the coding 
method, data transmission rate, data transmission mode, device input 

20 mode, or the like, used by at least the first communication device 
(MS1— MS4, S3). 

9. The method according to any of the claims 4 to 8, characterised 
in that parameter data (MM1— MM12) is transmitted from the mobile 

25 station (MSI— MS4) at least in connection with mobile (MS1— MS4) in- 
itiated call messaging, mobile (MSI— MS4) terminated call messaging, 
mobile (MSI— MS4) registration messaging, messaging for informing 
about the change of the parameter data (MM1— MM12) of the mobile 
station (MSI— MS4), or messaging for inquiring parameter data 

30 (MM1— MM12) by the mobile services switching centre (MSC1). 

10. A mobile station for communication between a communication de- 
vice (S1, S2, S4) and the mobile station (MSI— MS4) in a communica- 
tion network, the mobile station (MSI— MS4) comprising- 

35 

— means (5, 12) for setting up a data transmission connection to the 
communication device (S1 , 82, S4), 
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Characterised in that the mobile station (MS1— MS4) comprises fur- 
ther: 



— means (5, 9. 14) for storing parameter data (MM1— Ml\412) on the 
multimedia properties of the mobile station (MS1— MS4). and 

— means (5, 12) for transmitting the parameter data (MM1— MM12) 
on the multimedia properties of the mobile station (MSI— MS4) 
from the mobile station (MSI— MS4) to the communication net- 
work. 

11. A communication device (SI, S2. S4) for communication in a 
communication network, the communication device (SI , S2, S4) com- 
prising: 



- means (TE1. TE2. TE4, SERVER1. SERVER2, GS1) for setting 
up a data transmission connection between the communication 
device (81, S2, S4) and a second communication device (MSI— 
MS4, S3), 

characterised in that the communication device (SI, S2, S4) com- 
prises further: 



- means (TE1 , TE2, TE4. SERVER1 , SERVER2, GS1) for receiving 
the parameter data (MM1— MM12) on the multimedia properties of 
said second communication device (MS1— MS2) from the com- 
munication device, and 



- means (TBI , TE2. TE4, SERVER1 , SERVER2, GS1) for convert- 
ing the multimedia information to be transmitted to said second 
communication device (MS1— MS4, S3), such as graphic, audio, 
video, or presentation format information, on the basis of the pa- 
rameter data (MM1— MM12). 

12. The communication device according to claim 11, characterised 
in that: 
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— the first communication device (S1 , S2, S4) is coupled to at least a 
PDN network, a PSTN network, a communication network gateway 
server (S4), a mobile services switching centre (MSC1, MSC2) in 
the mobile communication network (PLMN), a support node 
(SGSN1, GGSN1) of the mobile communication network, or the 
like, and that 

— the first communication device (SI, S2, S4) is a server (SI, S2, 
S4) offering multimedia services. 
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